Introduction
With new treatment strategies improving the treatment outcomes of cancer, 1 an increasing number of chemotherapy drugs such as capecitabine (Roche, Shanghai, People's Republic of China) and nanoparticle albumin-bound paclitaxel (nab-paclitaxel) (Fresenius Kabi USA, LLC., MelrosePark, IL, USA) have been applied in clinical practice. Capecitabine has proven activity against several types of cancers, 2 especially for breast and colon cancers. Nab-paclitaxel is a combination of paclitaxel and an albumin preparation, and paclitaxel is one of several cytoskeletal medications used to treat several types of cancer. Chemotherapy drugs such as capecitabine and nab-paclitaxel often have clinical side effects including hand-foot syndrome (HFS), acute paronychia, exudative hyponychial dermatitis, neutropenia, and hyperbilirubinemia.
Here, we describe a case of specific onychomadesis of all the toenails of a woman after she was treated with capecitabine and nab-paclitaxel. To the best of our knowledge, only five patients with onychomadesis associated with chemotherapy have been described in the English literature. [3] [4] [5] [6] Our patient had special clinical characteristics, and these features differed from those reported previously in the literature. This study was approved by Qianfoshan Hospital, Shandong University, and written informed consent has been provided by the patient to have the case details and any accompanying images published.
Case report
A 72-year-old woman who was diagnosed with an invasive ductal carcinoma of the right breast underwent a modified radical mastectomy in April 2015, followed by chemotherapy with 1,500 mg of oral capecitabine (Xeloda Roche, Shanghai, 
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People's Republic of China) twice daily for 2 weeks at 3-week intervals and 300 mg of intravenous nab-paclitaxel every 3 weeks. The patient noticed dysesthesia and desquamation of her hands and feet, and thinning toenails after 1 month of chemotherapy. Three months later (1 week after the fourth round of chemotherapy), she visited our department while exhibiting palmoplantar redness, pain, onycholysis, a transparent serous exudate, and onychomadesis.
Examination of the patient revealed toenail changes including subungual hyperkeratosis, onycholysis, onychomadesis, and a transparent serous exudate emanating from all the nail beds ( Figure 1 ). Her hands had desquamation and redness, and fingernail changes included dark pigmentations, Beau's lines, and subungual hyperkeratosis ( Figure 2 ). The patient also complained of significant pain in the heels of her feet. In addition, numbness and dysesthesia of the hands and feet were noticed. Her dorsalis pedis pulse was normal, and a fungal microscopic exam was negative. The patient suffered from hypertension for 3 years, and she underwent coronary artery stenting in 2012. She was not diabetic, and she denied taking any drugs except aspirin and lovastatin.
The chemotherapy was discontinued. The patient was treated with oral vitamin B6 (Beijing Double Crane Pharmaceutical Company Limited, Beijing, People's Republic of China), a polymyxin ointment (Zhejiang Rishengchang Pharmaceutical Company Limited, Dongyang, People's Republic of China), and high-energy red light (126 J/cm 2 at a wavelength of 633 nm for 20 min every day). The exudation in the nail bed disappeared after 6 days. The palmoplantar redness and pain were alleviated after 1 month. The dysesthesia symptoms remained, and all the toenails exhibited defects or deformities ( Figure 3) ; however, her hands returned to normal and her fingernails improved at a 24-month follow-up (Figure 4 ).
Discussion
Since onychomadesis caused by chemotherapeutic agents was originally described by Kochupillai et al, 3 only five cases have been reported. The clinical features of these onychomadesis patients are listed in Table 1 . Our patient presented palmoplantar redness, pain, and onychomadesis after she was treated with oral capecitabine and intravenous nab-paclitaxel. With the increasing number of chemotherapy treatments and Figure 1 subungual hyperkeratosis (arrow) (A, B) , onycholysis, onychomadesis, and a transparent serous exudate emanating from the toenail bed (circle) (A). 
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onychomadesis associated with chemotherapy increases in chemotherapy drug doses, her nail condition worsened. Additionally, her fingernail changes included dark pigmentation, Beau's lines, and trachyonychia. The nail changes that our patient presented with in this case study are rare. The severe toenail changes of grade 3 nail toxicity and HFS were compatible with grade 3 according to the National Cancer Institute Common Toxicity Criteria.
Our patient did not have a history of onychomycosis, pemphigus vulgaris, critical illness, or other conditions, and her fungal examination test was negative; thus, her onychomadesis was associated with the chemotherapeutic agents. The mechanism underlying onychomadesis from chemotherapy is not well understood, although several mechanisms have been proposed. 7 Studies have shown that systemic chemotherapy may arrest mitotic activity in the nail matrix and the nail, resulting in nail separation and shedding. 8, 9 The spectrum of possible causes of onychomadesis, for example, Beau's lines, onycholysis, and shedding, is related to the weak or strong mitotic arresting activity of chemotherapy.
Although her onychomycosis was associated with capecitabine and nab-paclitaxel chemotherapy, we believe that capecitabine was probably responsible for the nail pathology, in consideration of previous cases. The HFS of our patient was compatible with grade 3. In association with mitotane, HFS was originally described in 1974. 10 Patients with HFS may experience a well-demarcated plaque, palmoplantar dysesthesia, and burning pain. There are some reports of HFS or nail toxicity due to chemotherapy, but reports of the simultaneous occurrence of onychomadesis and HFS are rare.
Even after many years of reports related to these side effects, there has been little information regarding effective treatments or prevention. 11, 12 Our patient was administered a high-energy red light after wound cleaning in the first week, while being given oral vitamin B6 and polymyxin ointment. High-energy red light can repair damaged tissue and has anti-inflammatory and analgesic activities. Exudation in the nail bed disappeared after 6 days. The significant pain symptoms were alleviated after receiving high-energy red light therapy for 1 month. Although her fingernails improved, dysesthesia symptoms remained, and all her toenails exhibited defects or deformities at a 24-month follow-up. 
Drug Design, Development and Therapy
Publish your work in this journal
Submit your manuscript here: http://www.dovepress.com/drug-design-development-and-therapy-journal Drug Design, Development and Therapy is an international, peerreviewed open-access journal that spans the spectrum of drug design and development through to clinical applications. Clinical outcomes, patient safety, and programs for the development and effective, safe, and sustained use of medicines are the features of the journal, which has also been accepted for indexing on PubMed Central. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. 
